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SECTION 1

PROJECT SCOPE AND BACKGROUND

1.1 SCOPE

This Scientific and Technical Report describes work accomplished under Delivery
Order 56 for the Air Force Institute for Environment, Safety, and Occupational Health
Risk Analysis (AFIERA). The work described in this report follows the work plan to
complete a feasibility study regarding the use of bioavailability adjustment factors in
human health risk assessment. This work plan was presented in the Pretest Survey
Report (PSR) submitted March 26, 2000. This technical narrative describes the approach
to the work, the findings of the feasibility study, and conclusions and recommendations
based on those findings.

1.2 BACKGROUND

The primary purpose of this effort was to investigate the feasibility of developing
and using bioavailability adjustment factors to modify current remediation goals for soils.
Bioavailability is the fraction of an applied dose of a chemical or environmental
contaminant that reaches the blood, whether from the gastrointestinal tract, skin, or lungs.
For the purposes of this project, emphasis was given to bioavailability from the
gastrointestinal tract.

The results of two separate tasks are presented in this report. The first task was a
literature review of the analytical techniques used to estimate the desorption of chemicals
from soils in the stomach. The findings of this literature review are summarized in this
document. Criteria for ranking the techniques were also developed. A discussion of the
top-ranking techniques, their merits and drawbacks, the associated costs, and a list of all
references were prepared.

The second task was a survey of state and United States Environmental Protection
Agency (USEPA) regulators to determine past use of bioavailability adjustment factors in
their state or region, including the success of such arguments and the likelihood of such
arguments being accepted in the future. Where bioavailability factors have been used in a
risk assessment in the past, a discussion of these “success stories” is included.

1.3 SCIENTIFIC AND TECHNICAL REPORT (STR) OVERVIEW

This STR comprises four sections and four attachments. Section 1 provides the
general project scope and project background. Section 2 provides the results of the
literature review. The results of the state survey are presented in Section 3, and Section 4
provides the cited references for the STR.
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SECTION 2

LITERATURE REVIEW

2.1 INTRODUCTION

This document describes an investigation into the feasibility of developing and
using bioavailability adjustment factors to modify current remediation goals for soils.
Bioavailability is defined as the fraction of an applied dose of a chemical or
environmental contaminant that reaches the blood, whether from the gastrointestinal tract,
skin, or lungs. In this report, emphasis is given to bioavailability from the
gastrointestinal tract.

This document is intended to complement and not repeat information that was
provided in two recent reports * 2. Specific issues addressed in this document are a
review of the available in vitro and in vivo methods along with an evaluation of their
relative efficacy and cost. '

2.2 METHODS

The initial step in the preparation of this report was the conduct of several
literature searches. This was accomplished by a number of on-line database searches.
The initial search was conducted on the Medline database for years 1985 and forward
using the keywords: bioavailability and soils. This resulted in 122 abstracts being
identified that were possibly relevant to this effort. The next search was conducted on the
Toxline database for years 1985 and forward using the keywords: bioavailability, soils,
and oral. This resulted in an additional 49 abstracts determined to possibly be relevant.
It should be noted that the addition of the “oral” search criteria was added to the Toxline
search (verses the Medline search) in order to focus the results and assure the relevance of
the outcome for purposes of this report.

Finally, an additional search was conducted in an attempt to capture literature
outside the realm of the two databases discussed above. Specifically, this search was
directed toward the agricultural industry and included 280 additional databases with a
variety of date ranges. These databases are listed in Attachment A. This search resulted
in the identification of 80 additional possibly relevant abstracts using the keywords:
bioavailability, chemical, soil, and oral.

The results of these literature searches were then reviewed by title or abstract to
determine if the information presented would be relevant to this effort. Overall, the
results of the literature search were disappointing in that little information could be found



which was directly relevant to this report and outside the realm of information presented
in the two reports mentioned above 2.

'In an attempt to determine the relative costs of some of the techniques used to
determine bioavailability, an informal phone survey was conducted. A list of exhibitors
at the March 2000 Society of Toxicology (SOT) convention conference meeting was
downloaded from the SOT website (www.sot.org) and the organizations known to be
toxicity testing laboratories were contacted. This effort was unsuccessful in identifying
any commercial laboratory that routinely conducts either in vitro or in vivo bioavailability
assays. However, three academic institutions were identified that could perform the tests

on a contract basis.

e Steve Roberts

University of Florida
Gainesville, Florida

(352) 392-4700, ext. 5500 smr@ufl.edu

e Stan Casteel
University of Missouri - Columbia
Columbia, Missouri

(882) 681-1210 CasteelS@missouri.edu

e John Drexler
University of Colorado
Boulder, Colorado

(303) 492-5251  John.Drexler@Colorado.EDU

The following section discusses a summary of the results and relevant findings
from the evaluation of the literature and other activities discussed above.

2.3 DISCUSSION

There are numerous methods for estimating the oral absorption of chemicals from
a soil matrix. Although it is not the intent of this paper to review each of these methods
(see 1,2), Table 2.1 summarizes some of the in vivo and in vitro techniques along with
their relative strengths and limitations ©.




Table 2.1 Comparison of Methods to Study Oral Bioavailability2

General Objective  Technique Strengths Limitations
Method
Invivo " Bioavailability Measurement Accurate | Inconvenient
. Factor - of Blood Leve! | Relieble :
Invive ' Bioavailability Measurement © Simple Underestimation
. Factor : of Urinary ¢ Convenient i Unreliable
: ' Level . Inexpensive !
. Rapid
Invivo Bioavailability = Mass-Balance ( Accurate 3 Technically demanding
| Factor g | Reliable | Expensive
’ : | Time-Consuming
invivo Dissolution - Various . Simple . Not accurate
 fate ’ : Inexpensive . Unreliable
‘ | Rapid f
Invivo Bioavailability | Measurement E Simple i Overestimation
| Factor of Fecal Level | Convenient Unreliable
Invivo Bioavailability | Chronic Controlling Overestimation
. Factor  Isolated Loop | variables Unreliable
‘ | Remaining
{ physiological
function
Invivo Bioavailability Measurement  Direct measure | Assumes chemicals
Factor : of Liver Ratio | of factor concentrations in liver
: representative of
systemic Jeveis
Invitro Dissolution Various Simple Not accurate
| rate Inexpensive Unreliable
j : Rapid
Invitro Partition ' Various ! Simple Not accurate
coefficient in ! i Inexpensive
i GI tract ; - Rapid

a. Table i adapted from reference #3.

These methods encompass a diverse set of methods, endpoints, and utility.
Although most of these techniques have limited applications, the literature review
indicated some correlation between recent studies.

Tables 2.2 and 2.3 summarize the

methodology, model, and endpoints used in some of the recent studies.




Arsenic | New Zealand | Feces, Urine AAS 4
| White Rabbit
Lead | Fischer344Rat | Blood, Bone,Liver | ICP-MS 5
PAHs l Lewis Rat f Blood, Feces, Urine | Metabolite 6
detection
Cadmium Lewis Rat Blood, Urine, Liver, AAS 7
Kidney, Heart, Brain
Mercury Swiss Mice Feces Cold Vapor 8
Technique
Lead Human Feces Radiological 9
Tracer
PAHs B6C3F1 Mice Urine Metabolite 10
detection
Lead, Arsenic New Zealand Gastric Fluid AAS i1
White Rabbit
Arsenic Wistar Rats Blood ICP-MS 12
Arsenic Immature Swine Urine ICP-HG 13
Arsenic Non-human Not Reported Not Reported 14
Primate

AAS = Atomic Absorption Spectroscopy
ICP-MS = Inductively Coupled Plasma — Mass Spectrometry
ICP-HG = Inductively Coupled Plasma — utilizing Hydride Generation




Table 2.3 Examples of Recent Oral Bioavailability Studies — In Vitro

PAHs Dissolution under simulated rabbit gastnc AAS 10
extraction conditions. :

Lead Dissolution under simulated rabbit gastric . AAS Y-
- extraction conditions. |

PAHs Dissolution under simulated rabbit gastric { AAS 16
extraction conditions. j

Cadmium | Dissolution under simulated swine gastmc | ICP-HG 13

, | extraction conditions.

AAS = Atomic Absorption Spectroscopy
iICP-HG = Inductively Coupled Plasma — utilizing Hydride Generation
The relative number of recent studies found using the techniques in Tables 2.2 and
2.3 compared to some of the other study techniques listed in Table 2.1 may be a useful
indicator of which studies might have a higher probability of acceptance by a regulatory
agency. In general, the in vivo studies are conducted in mammalian models and the in
vitro studies are dissolution studies which are designed to mimic the gastric conditions of
the mammalian modeli of interest.

Several factors should be considered when determining the most appropriate test
to conduct. One consideration is the acceptability of the data. At the time this report was
prepared, the USEPA was not accepting in vitro study results as valid data for adjusting
bioavailability factors. However some states such as Illinois, Michigan, Oklahoma,
California, and Massachusetts have accepted in vitro study data to adjust for
bioavailability 7.

Another consideration is the purpose for the bioavailability information. For
instance, if the information is intended to be used to adjust a toxicity factor, then it would
be prudent to use an animal model similar to the animal used in the study from which the
toxicity factor was derived. If the information is to be used to determine bioavailability
in humans, then a non-human primate may be more appropriate.

Consideration should also be given to the characteristics of the chemical being
studied, technical limitations such as analytical detection limits, and nontechnical issues
such as financial and time constraints ®. For instance, organic compounds present a more
complicated and more expensive undertaking than inorganics due to the lack of current
bioavailability data and the necessity of determining which chemical species (i.e., the
parent or a metabolite) to analyze. Some organic compounds such as PCBs and dioxins
require significant initial pilot study before conducting definitive studies since available
data are so sparse. Another consideration is an in vitro study. Although the USEPA is




not currently accepting in vitro studies to support adjustment of bioavailability factors,
these studies can be quite useful in helping to design and evaluate the results of in vivo
studies.

Availability of the laboratory and cost are other important aspects to consider
before conducting a bioavailability study. Table 2.4 shows estimated costs of conducting
some of these studies. These costs are based on single soil samples for an inorganic
constituent. Cost of the studies for organic constituent would be significantly higher due

to added analytical costs. A
Table 2.4 Representative Costs for Conducting Bioavailability Studies?

In vivo Swine - ~$35,000 - $48,000
I vive Non-human Primate ~$60,000

In vive Rodent $6.000 - $10,000
In vitro Dissolution $100 - $1500

a. Costs estimates will be confirmed and refined for final document

2.4 CONCLUSIONS AND RECOMMENDATIONS

Before conducting a bioavailability study or studies several factors should be
considered: feasibility of gathering information that may be useful in helping to reduce
the time or costs associated with a remedial activity; relative costs of doing a
bioavailability study verses the potential for remedial costs reduction; probability of
acceptance of the study information by the regulatory agency; availability of suitable
technology, laboratory space and personnel; and the characteristics and technical
limitations associated with the chemical intended to by studied.

Overall, a prioritized scheme should be used to determine whether to go forward
with bioavailability studies. A higher priority should be given to well-studied metals
such as arsenic where the regulatory agency has a history of accepting i vitro studies to
establish alternative clean-up levels. On the other end of the spectrum are cases which
receive a lower priority such as an organic contaminant with sparse bioavailability data in
the literature, at a site where only iz vivo studies are likely to be accepted, where time and
financial resources are minimal, and where the likelihood of successfully reducing the
clean-up criteria is low. Each chemical/site combination should be evaluated on a case

by case basis to determine the best path forward.




SECTION 3

SURVEY OF STATE REGULATORS

3.1 INTRODUCTION

In order to support the goal of this project to investigate the feasibility of
developing and using bioavailability adjustment factors to modify intake assumptions on
a site-specific basis, a survey was conducted for the Air Force Institute for Environment,
Safety, and Occupational Health Risk Analysis (AFIERA) to determine the policies of
each state regarding use of site-specific bioavailability data in conducting human health
risk assessments. Each of the fifty states was contacted via electronic mail and/or
telephone to request information on guidance documents used to determine the
applicability of bioavailability considerations in risk assessment, the previous use of site-
specific bioavailability adjustments, and the likelihood of the state accepting
bioavailability considerations in future risk assessments.

Section 3.2 of this report provides information on the methods used to conduct the
survey. Section 3.3 presents the findings and a discussion of the survey questionnaire
results. Section 3.4 provides a concluding discussion with recommendations for future
activities.

3.2 SURVEY METHODS

The first step in this task involved the preparation of the “State Human Health
Risk Assessment Survey: Acceptance of Bioavailability Data” questionnaire. The
questions were selected to provide both general information and specific details on
selected program elements. The general information included information on the point-
of-contact (e.g., titles, phone number, e-mail address, agency and division, department, or
branch primarily responsible) along with the titles of documents related to bioavailability
guidance or regulations. Some of the specific components included in the survey were:
1) written guidance on the use of bioavailability in human health risk assessments; 2)
information regarding the state’s plans for producing guidance; 3) default guidelines the
states use if no state-specific guidance exists; 4) methodologies for incorporating
bioavailability considerations for organic compounds versus inorganic compounds; and
5) information regarding the state’s acceptance of human health risk assessments that
successfully incorporated bioavailability data. A copy of the questionnaire is provided as
Attachment B of this report.

The point(s)-of-contact for each state were initially identified through the use of a
database assembled for a previous survey performed for AFIERA by Parsons ES. To
construct this database the point(s)-of-contact were identified through each states’
environmental agency web site. Each of the perspective contacts was phoned to obtain




some basic information on the current and anticipated risk-based programs and to verify
the point-of-contact. A phone-log was kept throughout the project. From these phone
conversations the appropriate contact was identified and arrangements were made either
via email or FAX to complete the survey and return the response.

Some of the points-of-contact had changed since the database was initially
created. In cases where the initial attempt to contact the state contact failed, the above
process was repeated until a valid point-of-contact was determined. The database was
updated based on the information received in response to the survey. States that did not
respond were contacted by phone several times during the course of this project. A phone
log was kept throughout the project.

3.3 PRESENTATION AND DISCUSSION OF RESULTS

The goal of this survey was to identify the prevalence of site-specific
bioavailability adjustments in human health risk assessment. A secondary goal of this
survey was to determine the potential acceptability of the use of bioavailability
adjustments in risk assessment. This was done through contact with those agencies that
establish guidance for performing risk assessments and review risk assessments for sites
requiring regulatory oversight. :

~ Representatives from each of the fifty states and ten USEPA regions were sent
survey questionnaires via e-mail. Of those, 31 states returned their completed
questionnaires as of May 25, 2000. However, three states generally viewed as
progressive in the field of risk assessment, California, Massachusetts, and Texas, have not
responded to the survey despite repeated requests. In general, the state environmental
agencies that returned questionnaires do not have guidelines currently in place for the use
of bioavailability adjustments in human health risk assessment and rely nearly
exclusively on USEPA risk assessment protocols. These USEPA guidance documents
(such as the Risk Assessment Guidance for Superfund) generally do not provide guidance
on developing site specific bioavailability factors. Rather, the guidance outlines the use
of bioavailability factors (whether site-specific or literature based) in adjusting intake

rates.

It should be noted that contact with most states was limited to a single individual.
Therefore, responses are limited to the specific knowledge of that individual. It is
recognized that this introduces a level of uncertainty to the analysis of results. It should
also be recognized that this survey represents a “snapshot in time” of the status of the
various states acceptance of bioavailability factors. The following section presents a
summary of the findings of the survey. The survey responses for each state are presented
in tabular form in Attachment C.

3.4 FINDINGS

The findings are summarized and presented with regard to each question of the
survey.

10




Does your state or agency have any written guidance on the use of bioavailability
(whether for or against) in conducting human health risk assessments? If so, could you
provide us copies of this guidance and the reference information below?

Of the 31 states that responded to the survey, only representatives of West
Virginia and Minnesota provided guidance documents that specifically address the use of
site-specific bioavailability data. The documents address both the use of in vivo and in
vitro studies to determine site-specific bioavailability.

The contact in Ohio provided a reference to a guidance document which
addressed the use of gastrointestinal absorption for developing an industrial lead standard.
However, this document does not consider site-specific bioavailability adjustments.

The point of contact in Illinois indicated that an internal guidance document was
produced that allows the use of site-specific bioavailability factors for lead and arsenic.
This memo states that until more appropriate technical approaches are developed and
peer-reviewed at a national level, only bioavailability determinations using animal
models would be allowed. This guidance document was not provided since it is for
internal use only. The Illinois contact also indicated that in order for bioavailability
adjustments to be made in risk assessments, the absorption of the chemical in the media
used in the critical study (e.g., food, water) for determining the toxicity factors must be
known.

The New Jersey contact stated that there is an option to develop site-specific
alternate cleanup criteria when developing soil cleanup criteria. Bioavailability is
expected to be an option in the development of these criteria, but the methodology is not
yet developed.

Michigan’s point of contact indicated that some of its technical support
documents for risk assessment address the use of bioavailability. The contact stated that
some of these documents do allow for the use of chemical-specific absorption, efficiency
values, or soil-related characteristics.

The point of contact in Louisiana stated that they did not have specific guidance
on the use of bioavailability adjustments, but the data would be allowed in site-specific
assessments. '

Contacts in a number of states indicated that they followed USEPA guidance on
bioavailability, and most of those states referenced USEPA’s Risk Assessment Guidance
for Superfund (various citations).

Are you aware if your state or agency has any plans of producing guidance on the
use of bioavailability (for or against) in the near future? If so, is there a tentative date
for when this guidance will be available?

119




New Jersey was the only state that indicated plans to produce guidance regarding
bioavailability. New Jersey’s contact indicated that the state is part of a research
oversight group called the Solubility/Bioavailability Research Coalition (SBRC). The
key objective of this group is to develop, validate, and standardize an in vitro test for
estimating the bioavailability of inorganic elements from soil, resulting in accurate
estimates of human health risk, and more realistic site-specific cleanup criteria. None of
the other states responding to the survey indicated plans to produce a guidance document
on the use of bioavailability in risk assessment. However, the contact in Delaware did
indicate that there was no reason why the concept shouldn’t be considered.

If the state has no documents regarding the use of bioavailability data in
conducting human health risk assessments, does the state default to other guidelines? If
so, could you provide us the reference information below?

Representatives from fifteen of the responding states indicated they follow
USEPA guidance (both national and regional) with regard to risk assessment. The Risk
Assessment Guidance for Superfund documents were the most often referenced.
Contacts from the remaining states either did not respond to the question, indicated that
they were unaware of any guidance documents, or indicated that the question was not
applicable.

Are the methodologies, if any, different for organics versus inorganics? If so,
how?

The contact in Illinois indicated that the state is only considering bioavailability of
lead and arsenic at this time, while the New Jersey representative indicated that the SBRC
is only looking at inorganic compounds. '

Louisiana’s contact stated that they expect methodologies for organic compounds
and inorganic compounds would be different based on their different chemical/physical
properties.

Are you aware if your state or agency has ever accepted a human health risk
assessment that successfully incorporated bioavailability data? If so, could you please
provide us a copy of this document?

Representatives from four states (Arizona, Colorado, Illinois, and Michigan)
indicated that risk assessments that incorporated site-specific bioavailability factors were
accepted by their agencies. These risk assessments were all for lead or arsenic. Illinois
changed its policy since the risk assessments were accepted because they used in vitro
data, and animal studies are now required in Illinois. Upon further review, the contact in
Arizona indicated that they used bioavailability data from a site in another state.

The contact in one state, Kentucky, indicated that risk assessments had been
submitted that attempted to use bioavailability adjustments. However, the state did not
accept them because none generated sufficient information to support the evaluation.

12




Kentucky’s concern is the evaluation of future risks, and they believe there is no way to
predict changes in the future that may affect bioavailability.

EPA Region II also indicated that risk assessments had been submitted that
attempted to use bioavailability arguments. However, these risk assessments used
bioavailability adjustment factors that were based on values found in the literature, not
based on a site-specific study. These adjustments were not approved by USEPA Region
II.

3.5 CASE STUDIES

Overall, there are very few “success stories” associated with the use of
bioavailability adjustment factors. In most cases, the state and EPA regulators that
responded to the survey were unaware of any risk assessments that successfully
incorporated bioavailability adjustments. In some cases, states that were reported to have
accepted risk assessments using bioavailability adjustments(” , such as California, Texas,
and Oklahoma, reported that they were unaware of any.

Michigan regulators submitted a risk assessment that successfully incorporated a
bioavailability adjustment factor of 10% for arsenic in soil. This adjustment was based
on the findings of an in vitro bioavailability assay that measured dissolution from soil.
The use of this information resulted in approximately a 10-fold decrease in the risk
estimate associated with exposure to arsenic.

USEPA Regions VIII and X, while indicating that they have accepted risk
assessments using bioavailability adjustments, did not supply copies of these risk
assessments to evaluate the methodology. Although, it is known that these regions only
accept in vivo results for use in risk assessments.

3.6 DISCUSSION AND RECOMMENDATIONS

Results of this survey indicate there is very little guidance available on the use of
site-specific bioavailability information in human health risk assessment. While there is
little guidance, it appears that state regulators are willing to consider the use of
bioavailability adjustments on a site-specific basis. However, it also appears that most
states will follow the lead of the USEPA. Therefore, it is critical to get USEPA approval
on any methodology developed for deriving site-specific bioavailability. Current USEPA
policy is to require the use of in vivo studies for developing bioavailability adjustments
for risk assessment. However, in vitro studies can and have been used for range finding,
to refine the in vivo studies, and thus reduce the cost associated with developing
bioavailability adjustment factors.

There are a number of sites that have successfully used site-specific
bioavailability adjustments in human health risk assessments. However, these sites were
predominantly lead and arsenic contaminated sites. These sites were then allowed to

13




leave higher levels of contaminants in place because the contaminants were less
bioavailable then assumed in deriving toxicity factors.

In conclusion, the use of bioavailability adjustments may be justified at some
sites. At this point, these sites are generally large sites with lead or arsenic
contamination. An comparison of the increased study cost to develop bioavailability
adjustment factors should be compared to the decrease in remediation costs to determine
if the development of bioavailability factors is justified at the site. Future investigations
into the bioavailability of other contaminants will facilitate a wider use of bioavailability

adjustments.
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LIST OF DATABASES SEARCHED

1:  INSPEC_1969-2000/Apr W1

2:  Biosis Previews(R)_1969-2000/May W2

3:  NTIS_1964-2000/May W4

4:  Ei Compendex(R)_1970-2000/Apr W3

5.  Business & Industry(R)_Jul/1994-2000/May 11

6:  AGRICOLA_70-2000/Apr

7:  Mechanical Engineering Abs_1973-2000/May

8:  ABI/INFORM(R)_1971-2000/May 11

9:  Gale Group PROMT(R)_1990-2000/May 11

10: Gale Group F&S Index(R)_1988-2000/May 11

11: World Reporter_1997-2000/May 11

12:  Oceanic Abst. 1964-2000/May

13:  Meteor.& Geoastro.Abs._1970-2000/Apr

14: World Surface Coatings Abs_1976-2000/Mar

15: METADEX(R)_1966-2000/Jul B1

16:  Aluminum Ind Abs_1968-2000/May

17:  SciSearch(R) Cited Ref Sci_1990-2000/May W1
18: DISSERTATION ABSTRACTS ONLINE_1861-1999/DEC
19: Enviroline(R) 1975-2000/Feb

20: Pollution Abs_1970-2000/May

21: PHARMACEUTICAL NEWS INDEX_1974-1999/Dec W1
22: Health News Daily _1990-2000/May 12

23:  Aquatic Sci&Fish Abs_1978-2000/May

24: Gale Group Magazine DB(TM)_1959-2000/May 11
25: PAIS Int._1976-2000/Mar

26: CAB Abstracts_1972-2000/May

27: Food Sci.&Tech.Abs_1969-2000/Jun

28: TSCA Chemical Substances Inventory_2000/Feb
29: FOODLINE(R): Food Science & Technology 1972-2000/May 11
30: FOODLINE(R): Market Data_1972-2000/APR 20
31: GeoArchive 1974-2000/Apr

32: FOODLINE(R): Current Food Legislation_1972-2000/Mar 30
33: SPIN(R)_1975-2000/Mar W4

34: Transport Res(TRIS)_1970-2000/Apr

35: Inside Conferences_1993-2000/May W1

36: World Textiles_1970-2000/Apr

37: Env.Bib._1974-2000/Feb

38: SEDBASE_1996/Jan Q1

39: ELSEVIER BIOBASE_1994-2000/Apr W4

40: EMBASE _1974-2000/Apr W3

41: Int.Pharm.Abs._1970-2000/Apr

42: Life Sciences Collection_1982-2000/Mar

43: Conference Papers Index_1973-2000/Mar

44: Foods Adlibra(TM)_1974-2000/Apr

45: TGG Aerospace/Def Mkts(R)_1986-2000/May 11
46: TULSA (Petroleum Abs)_1965-2000/May W1

47:  GeoRef 1785-2000/May Bl
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53:
54:
55:
56:
57:
58:
59:
60:
61:
62:
63:
64:
65:
66:
67:
68:
69:
70:
71:
72:
73:
74:
75:
76:
77:
78:
79:
80:
81:
82:
83:
84:
85:
86:
87:
88:
89:
90:
91:
92:
93:
94:
95:
96:

MANTIS(TM)_1880-2000/Mar

IHS Intl.Stds.& Specs._1999/Nov

TableBase(R) Sep_1997-2000/Apr W5
JICST-EPlus_1985-2000/Jan W3

FLUIDEX 1973-2000/Apr

General Sci Abs/Full-Text_1984-1999/Oct

Wilson Appl. Sci & Tech Abs_1983-2000/Apr
Energy SciTec_1974-2000/Feb B2
AESIS_1851-2000/Feb

Adis R&D Insight_1986-2000/Apr W5

Aerospace Database_1962-2000/Apr

Nuclear Sci. Abs._1948-1976
Wastelnfo_1974-2000/Apr

TGG Natl.Newspaper Index(SM)_1979-2000/May 11
MF Industry & Prod News_1998-2000/May 11
European R&D Database_1997

Research Centers & Services_1994-2000/Jan

Brands & Their Companies_2000/Jan

Water Resour.Abs._1967-2000/Apr

ICONDA-Intl Construction_1976-2000/May

Textile Technol.Dig. 1978-2000/May
CLAIMS(R)/Current Legal Status_1980-2000/Apr 25
CLAIMS(R)/REFERENCE_2000/Q4
TRADEMARKSCAN(R)-U.K._2000/Apr B2
TRADEMARKSCAN(R)-Canada_2000/May 03
PHARMAPROJECTS_1980-2000/Apr W5
PHIND(Archival) 1980-2000/May W1
PHIND(Daily & Current)_2000/May 11
Pharmacontacts_2000/Mar

Biol. & Agric. Index_1983-2000/Apr

Pascal 1973-2000/May W1

Gale Group Trade & Industry DB_1976-2000/May 11
TGG Health& Wellness DB(SM)_1976-2000/Apr W5
Gale Group Legal Res Index(TM)_1980-2000/May 10
HealthSTAR _1975-2000/May

MEDLINE(R) 1966-2000/Jun W5
Toxline(R)_1965-2000/Apr
DIOGENES(R)_1976-2000/May W1

Gale Group PROMT(R)_1972-1989

Occ.Saf.& Hth._1973-1998/Q3

CAB HEALTH_1983-2000/Mar

Allied & Complementary Medicine(AMED)_1984-2000/Apr

EVENTLINE(TM)_1990-1999/NOV

Medical Device Register (R)_1999

Healthcare Organizations_1999

EMBASE Alert_2000/Apr W3
Pharm-line(R)_1978-2000/Apr W1

Adv.& Agency Red Books:Advertisers_2000/Apr
Adv.& Agency Red Books:Agencies_2000/May
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128:
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136:
137:
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139:
140:
141:
142:
143:
144:
145:

Federal Register_1985-2000/May 11

Zoological Record Online(R)_1978-1999/V135P39
F-D-C Reports_1987-2000/Apr W5

Health Devices Sourcebook_(1999)

NDA Pipeline: New Drugs_1991-1999/Dec
Industry Trends & Anal._1997/Jun
FINDEX_1982-1999/Q2

Health Devices Alerts(R)_1977-2000/May W2
Information Science Abs._1966-2000/Jan
AGRIS_1974-2000/Mar -

Gale Group Newsearch(TM)_2000/May 11
CLAIMS(R)/Citation(1790-1946)__1999/Q4
CLAIMS(R)/Citation(1947-1970)__1999/Q4
CLAIMS(R)/Citation(1971-1997)__1999/Q3
TRADEMARKSCAN(R)-US FED_0G000502/AP000120
TRADEMARKSCAN(R)- Community Tmks_2000/Apr B2
TRADEMARKSCAN(R)-Spain_2000/Apr B2
Drug Info._1998/98Q3

Internet & Personal Comp. Abs._1981-2000/May
Abs. in New Tech & Eng._1981-2000/Apr
Mathsci_1940-2000/Jun
PAPERCHEM_1967-2000/Apr

Elec. Power DB_1972-1999Jan
CLAIMS(R)/REFERENCE_2000/Q4
WATERNET(TM)_1971-1999Q4
TRADEMARKSCAN(R)-U.S. STATE_2000/May 03
PIRA_1975-2000Jun W2

Packaging Sci&Tech_1982-1997/Oct
SoftBase:Reviews,Companies&Prods._85-2000/Apr
API EnCompass(TM):News_1975-2000/May 09
DIALOG Defense Newsletters_1989-2000/May 10
FEDRIP_2000/Apr .

Materials Bus.(TM)_1985-2000/May

Gale Group Computer DB(TM)_1983-2000/May 11
Microcomputer Software Guide_2000/Apr
BioBusiness(R) _1985-1998/Aug W1 '
Biocommerce Abs.& Dir._1981-2000/May B1
GEOBASE(TM)_1980-2000/May

Eng Materials Abs(R)_1986-2000/May

Chapman & Hall Chemical Database_1997/Apr
The Merck Index Online(SM)_/1999S1

Analytical Abstracts_1980-2000/Apr W5

Pesticide Fact File_1998/Jun

DOSE_1999/S2

ChemEng & Biotec Abs_1970-2000/Mar

Chemical Safety NewsBase_1981-2000/May
Chem-Intell Chem Manu Plnts_1999/Jul

Chem Bus NewsBase_1984-2000/May 11
PLASPEC Materials Select DB_1999/Feb
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177:
178:
179:
180:
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182:
183:
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185:
186:
187:
188:
189:
190:
191:
192:
193:
194:

Polymer Online_

RAPRA Rubber & Plastics_1972-2000/Apr B2
Thomson Risk Management Dir._10/98

Material Safety Data Sheets - OHS_1999/Q4
Material Safety Summary Sheets_2000/Q4
Material Safety Label Data_1999/Q4

Ceramic Abstracts_1976-2000/Q2
RTECS_2000/Q1

CHEMTOX (R) Online_1998/Q3

CLAIMS(R)/US Patent_1950-00/May 02
Derwent Patents Citation Indx_1978-98/200004
Chinese Patents ABS_Apr 1985-2000/Feb
Inpadoc/Fam.& Legal Stat_1968-2000/UD=200017
JAPIO Oct 1976-1999/0ct(UPDATED 000208)
European Patents_1978-2000/Apr W03

PCT Fulltext_1983-2000/UB=, UT=20000413
DERWENT WPI_1963-2000/UD=, UM=, & UP=200022
APIPAT 1964-2000/Apr W2
APILIT(R)_1965-2000/Apr W2

Derwent Biotechnology Abs_1982-2000/May B1
Current BioTech Abs_1983-1999/Dec

Chemical Economics Handbook_2000/Mar
Specialty Chemicals Update Program_2000/Q1
Dir. of Chem. Producers-Products_2000/Q1

Dir. of Chem. Producers-Companies_2000/Q1
New Scientist_1994-2000/Apr W5
Science_1996-1999/Jul W3

French Patents_1961-2000/BOPI 0016

Derwent Drug Registry 1997-2000/May W1
PEDS: Defense Program Summaries_1999/May
Beilstein Online_

Adis Newsletters(Current) 2000/May 12

Adis Newsletters(Archive) 1982-2000/Mar 27
MediConf: Medical Conf. & Events_1998-1999/Jun
SciSearch(R) Cited Ref Sci_1974-1989/Dec
Current Contents Search(R)_1990-2000/May W3
ESPICOM Pharm&Med DEVICE NEWS_2000/Jan W5
AMA Journals_1982-2000/Apr W2

IMSWorld Pharm. Co. Dir._1982-2000/Q2

New England Journal of Med._1985-2000/Apr W2
IMSWorld R&D Focus_1991-2000/Apr W5
IMSWorld Patents International_2000/Apr
IMSWorld Company Profiles_1992-2000/Apr
Publ., Distr.& Wholesalers_2000/Apr

Drug News & Perspectives_1992-2000/Apr

NME Express_1992-2000/Dec B1

The Lancet_1986-2000/May W1

USP DI(R) Vol. I_1998/Q3

USP DICTIONARY (USAN)_1997
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Investext(R) 1982-2000/May 11

Experian Business Credit Profiles_2000/May W1
KOMPASS Latin America_2000/Jan
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FI Defense Market Intelligence_2000/May 10
KOMPASS Western Europe_2000/Feb
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Kompass Asia/Pacific_1999/Nov

KOMPASS Central/Eastern Europe_2000/May

U.S. Newswire_1999-2000/May 11

KR/T Bus.News._1992-2000/May 11

Business Wire_1999-2000/May 11

PR Newswire_1999-2000/May 11

Gale Group New Prod.Annou.(R)_1985-2000/May 11
McGraw-Hill Publications_1985-2000/May 11
Business Dateline(R)_1985-2000/May 11

Gale Group Newsletter DB(TM)_1987-2000/May 11
Journal of Commerce _1986-2000/May 11

Consumer Reports_1982-2000/Apr

CMP Computer Fulltext 1988-2000/Apr W35

Gale Group Newswire ASAP(TM)_2000/May 11
US Patents Fulltext_1971-1979

US Patents Fulltext_1980-1989

US Pat.Full._1990-2000/May 09
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STATE HUMAN HEALTH RISK ASSESSMENT SURVEY

ACCEPTANCE OF BIOAVAILABILITY DATA
Sir/Madam:

We are conducting a survey for the Air Force Institute for Environment, Safety
and Occupational Health Risk Analysis (AFIERA) to determine the acceptability in your
state for use of bioavailability data in conducting human health risk assessments. We
would be grateful if you could provide input to the following:

CONTACT INFORMATION
Information on Points of Contact Name(s):

Phone Number:

Fax Number:

E-Mail Address:

Name of state or commonwealth:

Name of state environmental agency:

Division, department, or branch primarily responsible for human health risk
assessment aspects of the program:

SURVEY

1. Does your state or agency have any written guidance on the use of bioavailability
(whether for or against) in conducting human health risk assessments? If so, could
you provide us copies of this guidance and the reference information below?

Name of reference:

Citation or Document Number:
Date of most recent version:
Date of next scheduled revision:

2. Are you aware if your state or agency has any plans of producing guidance on the use
of bioavailability (for or against) in the near future? If so, is there a tentative date for

when this guidance will be available?

26




3. If the state has no documents regarding the use of bioavailability data in conducting
human health risk assessments, does the state default to other guidelines? If so, could
you provide us the reference information below?

U.S. EPA Region __ Federal U.S. EPA __ Other __ Not Applicable __
Name of reference:
Citation or Document Number:
Date of most recent version:
Date of next scheduled revision:
4. Are the methodologies, if any, different for organics versus inorganics? If so, how?

5. Are you aware if your state or agency has ever accepted a human health risk
assessment that successfully incorporated bioavailability data? If so, could you please
provide us a copy of this document?
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